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DAIRY CALF PNEUMONIA: EFFECTIVE TREATMENT
DEPENDS ON EARLY AND ACCURATE DIAGNOSIS*
PNEUMONIJA KOD TELADI: EFIKASAN TRETMAN ZAVISI OD
RANE I PRECIZNE DIJAGNOZE
Nikolaos Panousis**
Dairy calf pneumonia is one of the most economically important
diseases of calves. A delayed diagnosis could result endemic herd
problem, prolonged use of antibiotics, high recurrence rate, pulmo-
nary abscessation and ear infections. The key for effective control is
theearlydetectionofpneumoniaandtheaccuratediagnosisoftheetio-
logic factor. For the early detection, a respiratory disease score was as-
signed based on rectal temperature, character of nasal discharge, eye
discharge or ear appearance, and presence of a cough. Each clinical
sign has a point scale from 0 (normal) to 4 (severe). The respiratory dis-
ease score is the sum of points from the 4 categories of clinical signs,
with increasing values representing progressive severity. The scoring
system results in a minimum score of 0 and a maximum score of 12.
Calves with score 5 or higher, having at least 2 clinical signs of respira-
tory disease, are considered sick and have to be treated. For the accu-
rate diagnosis of the etiological agent the best tool in a live calf is bron-
choalveolar lavage (BAL) fluid collection. Sampling of severely af-
fected animals should be avoided. New acute cases are ideal. BAL is
performed in sedated calves using a sterilized, flexible catheter with a
5-cc balloon cuff. The fresh BAL fluid sample is processed within 2
hours of collection or refrigerated until analysis. Part of the sample is
used for microbiology and the remaining is submitted for cytology. BAL
fluid that yields homogenous (>106CFU/ml) bacterial or positive Myco-
plasmaboviscultureisconsideredabnormal.Adisproportionatelower-
ing of macrophages (<61%) or elevation of neutrophils (>39%) pro-
vides evidence of an inflammatory response with or without a positive
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In literature, there is a plethora of papers concerning the etiology and
pathogenesis of calf pneumonia. The scope of this article is to focus on methods
that will allow early detection and accurate diagnosis of dairy calf pneumonia,
which in turn will lead to more effective treatment.
Dairy calf pneumonia, either pre- or post-weaning, is considered as
one of the most economically important diseases of calves due to death losses,
debilitation and reduced performance of the animals, cost of treatment and labor.
Although it is typically viewed as a post-weaning problem, its origin and the op-
portunity for a successful intervention is the pre-weaning period.
As for most diseases of pre-weaned calves, failure of passive transfer
ofimmunity(FPT)throughcolostrumisamajorriskfactorforpneumonia.Notonly
are FPT calves more susceptible to respiratory disease, but, even in the absence
of disease, they shed pathogens at a higher rate than their immune peers. Envi-
ronmental shedding can result in high aerosolized bacterial counts in calf barns
and hutches, particularly post-weaning, when there is over-crowding, continuous
animal occupancy, prolonged calf to calf contact (spatial and temporal density),
poor ventilation (Radostits et al., 2000; Callan and Garry, 2002), cold environment,
high humidity and damp floor or bedding. Also, stress (arising from inadequate
nutrition, water availability, medication and vaccinations allowance), concomitant
poor health (due to diseases such as BVD and Bovine Leukocyte Adhesion Defi-
ciency) and sudden weather changes can increase the occurrence of dairy calf
pneumonia. Other high risks for pneumonia population is transported calves,
commingled calves from different sources and ages and unvaccinated animals.
Calves fed non-pasteurized waste milk or colostrum from cows with Mycoplasma
bovis mastitis will also be at high risk of exposure. With high exposure rates,
calves made susceptible by the afore-mentioned risk factors will have endemic
respiratory disease (McGuirk, 2005).
Early diagnosis, which favours effective treatment, of dairy calf pneu-
monia will eliminate most herd problems. A delayed diagnosis could result in in-
complete treatment and prolonged use of antibiotics, high recurrence rate, pul-
monary abscessation (chronic condition) and high incidence of otitis cases. As a
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demic herd problem.
The keys for effective pneumonia control are the early detection (clini-
cal diagnosis) and the accurate identification of the causative agents (with the im-
plementation of ancillary tests).
1. Clinical diagnosis
The clinical signs of fever, nasal discharge, lacrimation, cough, in-
creased respiratory rate, depression, reduced appetite, rough hair coat, weight
loss and abnormal lung sounds rarely occur together, may be absent in early
cases of pneumonia, are easily overlooked by caretakers, and require time and
advanced knowledge to detect, even for clinicians (McGuirk, 2005). Farmer diag-
nosis of pneumonia fails to identify as many as 50% of affected calves and, when
identified, is typically 4 to 5 days after onset (Virtala et al., 1996; Quimby et al.,
2001). Better indicators in the very early stages of pneumonia are the prolonged
time the calves spend in the buckets and the longer standing after drinking.
Since the criteria used in the field are poor predictors of disease, early
diagnosis of dairy calf pneumonia is frequently missed, along with the opportunity
to make effective treatment interventions or recognize important herd problems
before significant losses are incurred.
Asimpleandpracticalrespiratoryscoringsystemforearlydetectionof
pneumonia in dairy calves individually has been validated (McGuirk et al., 2007).
At best, when implemented regularly twice weekly in pre-weaned calves kept in
single pens, it has been the most effective tool in eliminating endemic pneumonia.
Atleast,itshouldbeperformedatcriticaltimes,suchasatthepneumoniaonsetin
afarmorjustbeforeweaning.Itisbasedon:1.rectaltemperature,2.thecharacter
of nasal discharge, 3. eye or ear appearance, and 4. presence of a cough
(McGuirk, 2005). As it is shown in Table 1 (Lago et al., 2006), the respiratory dis-
easescoreisthesumofpointsfromthe4categoriesofclinicalsigns,withincreas-
ing values representing progressive severity.
Eyes and ears are evaluated but only the highest value is entered into
the score. For example, if the eye score is 1 and the ear score is 2, the ear score of
2 is entered. The scoring system results in a minimum score of 0 and a maximum
scoreof12.Thetotalscoredeterminestheoutcome.Calveswithscore5orhigher
have at least 2 clinical signs of respiratory disease, and thus are considered sick
and have to be treated (McGuirk, 2005; Lago et al., 2006).
2. Ancillary diagnostic tests
It is widely accepted that the most commonly isolated microorgan-
isms in dairy calves respiratory disease complex are the following:
a. Bacteria: Pasteurella multocida, Mannheimia haemolytica, Histophi-
lus somni, Mycoplasma bovis, Mycoplasma dispar and the non-primary patho-
gens Actinomyces pyogenes.
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tious bovine rhinotracheitis virus – IBR, Bovine virus diarrhea virus - BVDV and
Parainfluenza-3 virus -PI3.
Many of them are normal flora of the upper respiratory tract (Watts et
al., 1994), but they introduce respiratory disease when they colonize the lower
respiratory tract (trachea and lungs) (Divers, 2008).
Seroconversion to a specific viral respiratory pathogen has consider-
able drawbacks with time delays to obtain convalescent samples and concomi-
tant seroconversion to infectious agents that have not caused the disease
(Pringle, 1992).
The diagnostic techniques that could be applied to collect the appro-
priate samples in order to identify the microorganisms involved are: nasal swab,
trans-tracheal wash and bronchoalveolar lavage (BAL) fluid collection. Trans-
tracheal washing obtains samples from the lower respiratory tract bypassing the
nasopharynx (Pringle, 1992), but is the most difficult to implement in the field as it
requiressurgicalpreparationoftheventralsurfaceoftheneck.Duetothemorein-
vasive nature it is less suitable for routine field investigations (Caldow, 2001). Na-
sal swab is easy to perform and particularly useful in detecting acute viral infec-
tions, such as IBR; it can also be an indirect indicator of pathogens in the lower
respiratory tract (Pringle, 1992). The concern is that, as mentioned above, many
of the isolated microorganisms are just normal commensals of the upper respira-
tory tract (Caldow, 2001). However, they can be successfully used for an antibio-
gram in group level (multiple cases). For the accurate diagnosis of the etiological
agent in a live calf (either in field or in clinic), the best tool is the BAL fluid collec-
tion. It requires a little training, but is safe and efficient. Although it can be per-
formedusingfiberopticendoscopes,morerudimentaryequipment(commercially
available catheters) can successfully be used (Pringle, 1992; Caldow, 2001; Jack-
son and Cockcroft, 2002).
Sampling of severely affected animals should be avoided, because of
the added stress caused by the procedure. New acute cases, before any antibi-
otic allowance, are ideal. This technique is usually used when there has been an
outbreak of pneumonia with high morbidity. In order to obtain an accurate profile
of the etiological agent it is advisable to select up to five animals for sampling
(Jackson and Cockcroft, 2002).
BAL is performed in sedated calves using a sterilized, flexible 10
French x 36 inch catheter with a 5-cc balloon cuff (Urinary catheters, Foley cathe-
ters, Mila International Inc., Medical Instrumentation for Animals, Florence KY,
USA). Five to 10 minutes after administration of 0.1 mg/kg xylazine IM, the se-
dated calf is restrained and the nostrils are cleaned with a dry gauze sponge. The
head and neck of the calf are extended to facilitate passage of the sterile BAL
catheter by a person wearing surgical gloves. Prior to catheter introduction into
the nostril, sterile saline is dripped into the catheter to lubricate the guide-wire sty-
lette. The BAL catheter is introduced into the ventral meatus of the nose through
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point, the restrainer pushes the poll of the calf’s head ventrally while simultane-
ously elevating the ventral mandible and the catheter is advanced down the tra-
chea during the inspiratory phase of the respiratory cycle (McGuirk and Peek,
2007).
Repeated coughing is induced with proper catheter placement. The
catheter is rapidly advanced until resistance is met as it wedges in a cranial lung
lobe bronchus. Failure to induce spontaneous coughing subsequent to passage
beyond the pharynx usually implies passage into the esophagus. In the wedged
position, the catheter is held firmly in place while the guide-wire stylette is re-
moved. The balloon cuff is then inflated with 5 cc of air and 120 ml of sterile saline
is infused using 60 ml syringes with a stopcock and catheter tipped adapter at-
tached.Immediatelyafterthe120mlinfusion,negativepressureisappliedtoaspi-
rate fluid, a process that usually yields 10 to 40 ml of clear to mildly turbid, foamy
fluid. The returned fluid sample is placed into a sterile 120 g specimen cup. A sec-
ond 120 ml infusion is introduced and aspirated as described and the pooled fluid
is sealed in the specimen cup and preserved in a cooler until it can be processed
(McGuirk and Peek, 2007).
The fresh BAL fluid sample is processed within 2 hours of collection or
refrigerateduntilitcanbeanalyzed.A5mlaliquotofthepooledsampleisusedfor
bacteria cultures and identification of viral antigens. The remaining fluid is submit-
ted for cytological interpretation, which is based on routine staining of cytospin
and direct smear preparations (Jackson and Cockcroft, 2002). Organisms that
have been found in association with disorders of the respiratory tract, alone or in
combination, from BAL fluid samples of dairy cattle are Mycoplasma bovis, Mann-
heimia haemolytica, Pasteurella multocida, Histophilus somni and Salmonella
dublin, IBR, BRSV and PI3 (Tegtmeier et al., 1999; Kokotovic et al., 2007). BAL fluid
that yields homogenous (>106 CFU/ml) bacterial or positive Mycoplasma bovis
culture is considered abnormal. Cells in BAL of the normal cattle are predomi-
nantly alveolar macrophages (Pringle, 1992). A disproportionate lowering of
macrophages (<61%) or elevation of neutrophils (>39%) provides evidence of an
inflammatory response with or without a positive culture (McGuirk and Peek,
2007).
Respiratory disease is treatable in calves that score 5 points or more
using the Calf Respiratory Scoring System (Table 1). Calves with a score of 5 or
more should be treated with an antibiotic protocol that provides 5-6 days of cover-
age. At the end of the 5-6 days treatment protocol, the calf is scored again. If the
respiratory score is 3 or lower, the calf is considered cured and no further treat-
ment is needed. If the calf is scored 4, it should be rechecked the following day.
Persistence of score 4 warrants a second course of the antibiotic. Score 5 or
higher should enter a second protocol (McGuirk, 2007).
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uThe response to treatment depends on early detection, correct choice
of antibiotic, activity of drug at site of lesion, penetration of drug into exudate and
route, dose and duration of therapy. The ideal antibiotic selection would be based
on the antibiotic susceptibility pattern of lung pathogens preferably after BAL fluid
culture (for individual cases and in group level) or alternatively, if BAL is difficult or
impossible to perform, nasal swabs culture. In an individual calf, nasal swabs cul-
ture do not accurately predict BAL culture. The nasal swabs and BAL culture re-
sults are quite similar at group level, however (Allen et al., 1991; Caldow, 2001).
From information that has gained culturing BAL fluid or nasal swabs
collected from many farms with dairy calf pneumonia in Wisconsin USA, it is an-
ticipated that the following antibiotics will be effective in calves with pneumonia
that are diagnosed early (McGuirk, 2007):
1) Ceftiofur: 2.2 mg/kg IM, frequency: once per day for 5 days;
2) Oxytetracyline L.A. 200: there is resistance now for P . multocida and
M. haemolytica. Dose: 20 mg/kg SC, frequency: once per day, every other day for
5 days (3 doses);
3) Florfenicol: 40 mg/kg SC, frequency: once every other day for 3
doses (6 day total course of treatment);
4) Tilmicosin: 10 mg/kg SC, frequency: once per day, every third day
for 5 days (2 doses);
5) Tulathromycin: 2.5 mg/kg SC, frequency: once per day, every third
day for 5 days (2 doses).
When Mycoplasma bovis is cultured from <17% of the nasal swab cul-
tures, it is presumed that it is not the primary etiologic agent and antibiotic selec-
tion is based on susceptibility results from positive (>106 cfu/ml) BAL cultures
and/or the susceptibility patterns of Pasteurella multocida, Mannheimia haemo-
lytica and Histophilus somni isolates from the nasal swabs (McGuirk, 2005). The
composite nasal swab antibiotic susceptibility results from herds with concurrent
dairy calf pneumonia and otitis in a 2005 survey are shown in Table 2.
Table 2. Antibiotic susceptibility of nasal swab bacterial isolates /
Tabela 2. Osetljivost na antibiotike bakterija izolovanih iz brisa nosa
Bacteria / Bakterije
Antibiotic / Antibiotik Pasteurella multocida Mannheimia haemolytica Histophilus somni
Ampicillin/Amoxicillin Sensitive / Osetljiva Resistant / Rezistentna Resistant / Rezistentna
Ceftiofur Sensitive / Osetljiva Sensitive / Osetljiva Sensitive / Osetljiva
Florfenicol Sensitive / Osetljiva Sensitive / Osetljiva Sensitive / Osetljiva
Spectinomycin Sensitive / Osetljiva Sensitive / Osetljiva Incomplete / Nepotpuna
Tetracycline Resistant / Rezistentna Resistant / Rezistentna Incomplete / Nepotpuna
Trimethoprim sulfa Sensitive / Osetljiva Sensitive / Osetljiva Sensitive / Osetljiva
Tilmicosin Sensitive / Osetljiva Sensitive / Osetljiva Sensitive / Osetljiva
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ratories. Field strain resistance is problematic leaving only the 3 fluoroquinolones
(danofloxacin, enrofloxacin and marbofloxacin) with consistent efficacy (Francoz
et al., 2005; Thomas et al., 2003). Tiamulin has demonstrated efficacy against
most M. bovis field isolates (Thomas et al., 2003; Hirose et al., 2003). M. bovis is
less susceptible to spiramycin, oxytetracycline, tetracycline, tylosin, lincomycin,
florfenicol, gentamycin and spectinomycin (Loria et al., 2003; Hirose et al., 2003;
Francoz et al., 2005). Erythromycin and tilmicosin resistance to M. bovis has been
found by some, while tylosin effectiveness has been noted by others (ter Laak et
al., 1993; Ayling et al., 2000; Loria et al., 2003; Francoz et al., 2005).
Of course, it is important to notice that the appropriate treatment for
respiratory diseases is subdivided in 2 major parts: the "etiological" therapy (anti-
biotic allowance against bacteria) and the "supportive" therapy, which is very im-
portant to implement. The latter mainly consisted of (Divers, 2008):
1. Non-steroid anti-inflammatory drugs (preferably) or corticosteroids
(once): to reduce fever, inflammation and pain and for their action against endo-
toxinosis (mainly is caused by M. haemolytica infection);
2. Fluids and electrolytes IV: to restore dehydration and to correct the
electrolyte imbalances (respiratory alkalosis or acidosis);
3. Bronchodilators;
4. Mucolytics.
Furthermore, injection of vitamin E and selenium would be beneficial,
for their antioxidant properties and boosting of immunity.
Finally, it is very important to remember the vital role ventilation plays
for the respiratory disease complex of dairy calves. In any case, ventilation defi-
ciencies should be corrected.
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treatment depends on early and accurate diagnosisPNEUMONIJA KOD TELADI: EFIKASAN TRETMAN ZAVISI OD RANE I PRECIZNE
DIJAGNOZE
N. Panousis
Pneumonija kod teladi je jedna od ekonomski najva`nijih bolesti goveda.
Zakasnela dijagnoza mogla bi da izazove endemski problem kod stada, da rezultira u pro-
longiranoj upotrebi antibiotika, visokom stepenu ponovnog javljanja, pulmonarnim abce-
sima i infekcijama uha. Klju~ za efikasnu kontrolu je rana detekcija pneumonije i precizna
dijagnoza etiolo{kog faktora. U cilju ranog otkrivanja bolesti, odre|eno je bodovanje respi-
ratornebolestinaosnovurektalnetemperature,karakteranazalnogiscedka,iscedkaizoka
ili izgleda uha, kao i prisustva ka{lja. Svaki klini~ki znak ima skalu bodova od 0 (normalno)
do 4 (te{ko). Bodovanje respiratorne bolesti predstavlja zbir bodova za 4 kategorije
klini~kih znakova, tako {to pove}ane vrednosti predstavljaju progresivno ozbiljnije stanje.
Bodovni sistem mo`e dati minimalni rezultat od 0 bodova ili maksimalni rezultat od 12 bo-
dova. Telad bodovana sa 5 ili vi{e, kod kojih je prisutno najmanje dva klini~ka znaka respi-
ratorne bolesti, smatraju se bolesnim i treba da dobiju terapiju. Najbolje sredstvo za pre-
ciznu dijagnozu etiolo{kog agensa kod `ivih taladi je sakupljanje te~nosti bronhoalveola-
rnom lava`om (BAL). Treba izbegavati uzimanje uzoraka od te{ko obolelih `ivotinja. Idealni
su novi akutni slu~ajevi. BAL se vr{i kod sedirane teladi koriste}i sterilizovan i fleksibilan
kateter sa vazdu{nim jastu~etom od 5 kubnih centimetara. Sve`i uzorak BAL te~nosti se
obra|uje u roku od 2 sata od sakupljanja ili ostavlja u fri`ideru dok se ne pristupi analizi.
Deouzorkasekoristizamikrobiolo{kaispitivanjaaostatakzacitolo{kaispitivanja.Rezultat
se smatra abnormalnim kada BAL te~nost poka`e homogenu (>106CFU/ml) bakterijsku ili
pozitivnu kulturu Mycoplasma bovis. Disproporcionalno smanjenje makrofaga (<61%) ili
pove}anje neutrofila (>39%) pru`a dokaze o postojanju inflamatornog odgovora sa ili bez
pozitivne kulture. Idealna antibiotska selekcija bila bi bazirana na antibiogramu za plu}ne
patogene na osnovu kulture BAL te~nosti.
Klju~ne re~i: telad, respiratorni bodovni sistem, bronhoalveolarna lava`a
PNEVMONIÂ U TELÂTA: ÕFFEKTIVNOE LE^ENIE ZAVISIT OT
RANNEGO I TO^NOGO DIAGNOZA
N. Panousis
PnevmoniÔ u telÔta odna iz Ìkonomi~eski samìh va`nìh bolezney
krupnogo rogatogo skota. Opozdav{iy diagnoz mog bì vìzvatÝ Ìndemi~eskuÓ prob-
lemu u stad, ÔvlÔetÝsÔ rezulÝtatom v prolongirovannom upotreblenii antibio-
tikov, vìsokoy stepeni povtornogo poÔvleniÔ, pulÝmonarnìh abscessah i u{nìh
infekciÔh. KlÓ~ dlÔ Ìffetivnogo kontrolÔ rannÔÔ detekciÔ pnevmonii i to~nìy
diagnoz Ìtiologi~eskogo faktora. S celÝÓ rannego otkrìtiÔ bolezni, opredelen
s~ët o~kov respiratornoy bolezni na osnove rekltalÝnoy temperaturì, haraktera
nazalÝnogo Ìkstrakta, Ìkstrakta iz glaza ili vida uha, slovno i pisutstvie ka{lÔ.
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SRPSKI
RUSSKIYKa`dìy klini~eskiy znak imeet {kalu o~kov ot 0 (normalÝno) do 4 (tÔ`elo). S~ët
o~kov respiratornoy bolezni predstavlÔet soboy summu o~kov dlÔ 4 kategoriy
klini~eskih znakov, tak, ~to uveli~ennìe stoimosti predstavÔÓt soboy progres-
sivnoe bolee serÝëznoe sostoÔnie. BalÝnaÔ sistema mo`et datÝ minimalÝnìy re-
zulÝtat ot 0 ballov ili maksimalÝnìy rezulÝtat ot 12 ballov. TelÔta, s~itannìe
ballami s 5 ili bólÝ{e, u kotorìh prisutstvuÓçee menÝ{e vsego dva klini~eskih
znaka respiratornoy bolezni, s~itaÓtsÔ bolÝnìmi i im nado polu~itÝ terapiÓ.
Nailu~{ee sredstvo dlÔ to~nogo diagnza Ìtiologi~eskogo agenta u `ivìh telÔt
nakaplivanie `idkosti bronhoalÝveolÔrnoy lava`oy (BAL). Nado izbegatÝ prini-
manie obraz~ikov ot tÔ`elo zabolev{ih `ivotnìh. IdealÝnìe novìe ostrìe
slu~ai. BAL sover{aetsÔ u sedirannìh telÔt, polÝzuÔ sterilizovannìy i fleksi-
bilÝnìy kateter s vozduhonosnìm me{kom ot 5 kubi~eskih santimetrov. Sve`iy
obraz~ikBAL`idkostiobrabatìvaetsÔvte~enieotdvuh~asovotnakopleniÔili
ostavlÔet v holodilÝnike poka ne pristupitsÔ analizu. ^astÝ obraz~ika
polÝzuetsÔ dlÔ mikrobiologi~eskih ispìtaniy. RezulÝtat s~itaetsÔ nenor-
malÝnìm, kogda BAL `idkostÝ poka`et gomogennuÓ (>106 CFU/ml) bakterialÝnuÓ
ili polo`itelÝnuÓ kuolÝturu Mycoplasma bovis. DisproporcionalÝnoe
umenÝ{enie makrofagov (<61%) ili uveli~enie neytrofilov (>39%) okazìvaet
dokazatelÝstva o suçestvovanii inflammatornogo otveta s ili bez polo`i-
telÝnoy kulÝturì. IdealÝnaÔ antibioti~eskaÔ selekciÔ bìla bì bazirovana na
atibiotikogramme dlÔ lëgo~nìh patogennov na osnove kulÝturì BAL `idkosti.
KlÓ~evìe slova: telÔta, respiratornaÔ balÝnaÔ sistema, bronhoalÝveolÔrnaÔ
lava`a
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